1. Let q = p", where p is an odd prime. Let F(x) = a0xk + • • • + ak (o,-G GF(q), aa 9* 0) be a polynomial of degree k such that F(a)=ß2, where ß£.GF(q) for all aÇ.GF(q). The writer [l ; 2] has proved the existence of a number Nk such that if q > Nk then
moreover Nk satisfies
If q= 11 and F(x) =x5+4 it is easily verified that /5 -42 (mod 11) (ai? 11), F(a) = < 13 = 52 (mod 11) (aiV 11).
Clearly F(x) is not congruent (mod 11) to the square of a polynomial. We shall prove the following result.
Theorem. The number Nk satisfies (3) Nk> 2k+ 1.
Proof. Put q = 2m-\-\ and consider the polynomial
Clearly F(x) does not satisfy (1).
For aÇ:GF(q) we define a real-valued function \J/(a) by means of
To prove the theorem it will suffice to show the existence of a number c(EGF(q) such that \[/(F(a)) = 1 for all aÇzGF(q). This is equivalent to the existence of c such that where the summation is over all c^l, -1, e, -e. Using known estimates we find that 5>0 provided q exceeds a certain numerical bound (independent of k). It follows that Nk > U + 1 at least for q=\ (mod 4) and k sufficiently large.
